Panton-Valentine Leukocidin–positive Staphylococcus aureus, Singapore by Hsu, Li-Yang et al.
LETTERS
5. Owen IL, Sims LD, Wigglesworth MC,
Puana I. Trichinellosis in Papua New
Guinea. Aust Vet J. 2000;78:698–701.
6. Pozio E, Marucci G, Casulli A, Sacchi L,
Mukaratirwa S, Foggin CM, et al.
Trichinella papuae and Trichinella zimbab-
wensis induce infection in experimentally
infected varans, caimans, pythons and tur-
tles. Parasitology. 2004;128:333–42.
7. Gamble HR, Bessonov AS, Cuperlovic K,
Gajadhar AA, van Knapen F, Noeckler K,
et al. International Commission on
Trichinellosis: recommendations on meth-
ods for the control of Trichinella in domes-
tic and wild animals intended for human
consumption. Vet Parasitol. 2000;93:
393–408. 
8. Pozio E, La Rosa G. PCR-derived methods
for the identification of Trichinella para-
sites from animal and human samples.
Methods Mol Biol. 2003;216:299–309.
9. Zarlenga DS, Dame JB. The identification
and characterization of a break within the
large subunit ribosomal RNAof Trichinella
spiralis: comparison of gap sequences
within the genus. Mol Biochem Parasitol.
1992;51:281–90.
10. Owen IL, Pozio E, Tamburrini A, Danaya
RT, Bruschi F, Gomez Morales MA. Focus
of human trichinellosis in Papua New
Guinea. Am J Trop Med Hyg. 2001;65:
553–7.
Address for correspondence: Edoardo Pozio,
Department of Infectious, Parasitic and
Immunomediated Diseases, Istituto Superiore
di Sanità, viale Regina Elena 299, 00161 Rome,
Italy; fax: +39-06-4938-7065; email: pozio@
iss.it
Panton-Valentine
Leukocidin–positive
Staphylococcus
aureus, Singapore
To the Editor: Necrotizing com-
munity-acquired pneumonia attributa-
ble to Panton-Valentine leukocidin–
producing strains of Staphylococcus
aureus has been described as a dis-
tinct clinical syndrome with a high
death rate in young, immunocom-
petent patients (1,2). This letter details
the first reported case of necrotizing
pneumonia caused by Panton-
Valentine leukocidin-positive S.
aureus in a southeastern Asian coun-
try, Singapore.
An 18-year-old girl of Chinese eth-
nicity with a 4-day history of fever,
cough, hemoptysis, and dyspnea
sought treatment at Singapore
General Hospital in October 2003.
This episode had immediately fol-
lowed an influenza-like prodromal ill-
ness for which a general practitioner
had prescribed oral erythromycin
ethinylsuccinate and medications for
symptomatic relief. Her medical his-
tory showed an intrauterine
Toxoplasma gondii infection that had
resulted in developmental delay and
slight mental retardation. She had
never traveled outside Singapore.
On admission, the patient’s tem-
perature was 38.4°C, blood pressure
was 130/70 mm Hg, and her pulse rate
was 108 per min. Bibasal crackles
were heard on auscultation of her lung
fields, and her respiratory rate was 30
per min despite the use of supplemen-
tal oxygen. The results of physical
examination were otherwise unre-
markable. Initial chest x-ray showed
air-space shadowing of the right upper
and middle lobes of the lung, as well
as blunting of the right costophrenic
angle. Blood tests gave the following
results: leukocyte count 7.42 x 109/L,
neutrophil count 6.53 x 109/L, platelet
count 287 x 109/L, hemoglobin level
8.6 g/dL, prothrombin time 15.3 s,
and activated partial thromboplastin
time 28.7 s. She was experiencing
acute renal failure with a serum crea-
tinine level of 783 µmol/L. Liver bio-
chemistry was abnormal with the fol-
lowing values: alkaline phosphatase
513 U/L, alanine aminotransferase 38
U/L, and aspartate aminotransferase
65 U/L. Serum bilirubin level was
within the normal range.
The patient was prescribed intra-
venous ceftriaxone and azithromycin,
and hemodialysis was initiated.
Within 6 hours of hospitalization, the
patient became hypotensive and
hypoxemic and required inotropic
support and mechanical ventilation.
Intravenous ceftazidime and high-
dose cloxacillin were substituted for
ceftriaxone at that time. Blood cul-
tures obtained on admission were
sterile, but penicillin-resistant S.
aureus grew from cultures of aspirat-
ed endotracheal tube secretions.
Results of immunofluorescent tests
conducted on bronchial washings for
viral antigens of influenza virus Aand
B, parainfluenza virus, respiratory
syncytial virus, and adenovirus were
negative. Computed tomographic
scan of the thorax on day 3 of hospi-
talization showed widespread conflu-
ent consolidation of the right lung
with right pleural effusion and patchy
consolidation of the lingular lobe of
the left lung. The total leukocyte
count increased to 26.3 x 109/L, and
disseminated intravascular coagu-
lopathy developed. Results of repeat-
ed blood and endotracheal cultures
were positive for S. aureus, and intra-
venous gentamicin and rifampicin
were added to her antimicrobial cock-
tail. A transthoracic echocardiogram
showed a normal heart with no evi-
dence of endocarditis.
Despite aggressive support, the
patient’s condition continued to dete-
riorate. A hemopyopneumothorax
developed on the right side on day 4
of hospitalization, which required
chest tube insertion. Hemoptysis per-
sisted, and inotropic and ventilatory
requirements progressively increased.
The patient died on day 20 of hospi-
talization.
The severity of the patient’s infec-
tion and the clinical symptoms sug-
gested the presence of Panton-
Valentine leukocidin genes in the
causative  S. aureus; tests confirmed
the suspicion. S. aureus was identified
on the basis of colony morphologic
characteristics, the coagulation of cit-
rated rabbit plasma (bioMérieux,
Marcy l’Etoile, France), and produc-
tion of a clumping factor (Staphyslide
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test;bioMérieux). DNA was extracted
from cultures grown on agar plates
and amplified following a previously
described protocol (1). The following
oligonucleotide primer sequences
were used: luk-PV1, 5′-ATCATTAG-
GTAAAATGTCTGGACATGATC-
CA-3′; luk-PV2, 5′-GCATCAAGTG-
TATTGGATAGCAAAAGC-3′.
Polymerase chain reaction products
were sequenced commercially and
submitted to GenBank (accession no.
AY508231).
This case is the first in Singapore
of community-acquired pneumonia
caused by S. aureus in which an
attempt was made to detect Panton-
Valentine leukocidin genes. Given
that the patient had not traveled, she
likely acquired the lethal strain of
Panton-Valentine leukocidin–positive
S. aureus locally. This idea is further
supported by a recent study which
reported that the Panton-Valentine
leukocidin gene is found worldwide,
albeit in community-acquired strains
of methicillin-resistant S. aureus (3).
The incidence of severe communi-
ty-acquired pneumonia attributable to
Panton-Valentine leukocidin–positive
S. aureus is unknown in many parts of
the world. With one exception (4),
cases of Panton-Valentine leuko-
cidin–positive S. aureus causing com-
munity-acquired pneumonia have
been reported sporadically only from
European countries and the United
States (1,2,5–8). These results may be
attributable to the lack of recognition
rather than to the rarity of the condi-
tion. A previous report showed that
7.6% of cases of severe community-
acquired pneumonia in patients
requiring ventilatory support in
Singapore were caused by S. aureus
(9), and a large proportion of these
would fit the clinical syndrome
described by Gillet et al. (2). Given
the ease of transmitting the infection
to close contacts (7,10), with the real
possibility of a consequent outbreak
(10), Panton-Valentine leukocidin
testing should be conducted on  S.
aureus strains isolated from all
patients with community-acquired
necrotizing pneumonia and furuncu-
losis for infection control purposes.
Implementing standard hospital
methicillin-resistant  S. aureus meas-
ures resulted in control of the out-
break described by Boubaker et al.
(10). This measure seems especially
relevant given the dismal prognosis
offered by conventional therapy in
which the death rate of patients with
necrotizing pneumonia may reach
75% (2). Further research on the epi-
demiology, optimal therapy, and pre-
vention of this infection is needed.
Li-Yang Hsu,* Tse-Hsien Koh,*
Devanand Anantham,*
Asok Kurup,* 
Kenneth Ping Wah Chan,* 
and Ban-Hock Tan*
*Singapore General Hospital, Singapore
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Balamuthia Amebic
Encephalitis Risk,
Hispanic
Americans
To the Editor: Balamuthia man-
drillaris, a free-living soil ameba, can
cause granulomatous amebic
encephalitis as well as nasopharyn-
geal, cutaneous, and disseminated
infections in humans, nonhuman pri-
mates, and other animals. Appro-
ximately 100 published and unpub-
lished cases of Balamuthia amebic
encephalitis (BAE) have been report-
ed; most were fatal. Diagnosis of
BAE is usually made at autopsy, and
rarely by biopsy, in part because the
amebas can be overlooked in
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